SEQUENCE LISTING . 

(1) GENERAL INFORMATION: 

(i) APPLICANT: Monia, B.P., Cowsert, L.M. and Manoharan, • 

(ii) TITLE OF INVENTION: Antisense Oligonucleotide Inhibition of ras 

(iii) NUMBER OF SEQUENCES: 55 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Jane~Massey Licata 

(B) STREET: -66 East Main Street 

(C) CITY: Marl ton 

(D) STATE: NJ 

(E) COUNTRY: USA 

(F) ZIP: 08053 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: DISKETTE, 3.5 INCH, 1.44 Mb STORAGE 

(B) COMPUTER: IBM COMPATIBLE 

(C) OPERATING SYSTEM: WINDOWS 95 

(D) SOFTWARE: WORDPERFECT 6.1 for WINDOWS 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: not assigned 

(B) FILING DATE: herewith 

(C) CLASSIFICATION: 

(vii) PRIOR APPLICATION DATA 1: 

(A) APPLICATION NUMBER: 09/128,494 

(B) FILING DATE: August 3, 1998 
(vii) PRIOR APPLICATION DATA 2: 

(A) APPLICATION NUMBER: 0 8/411,734 

(B) FILING DATE: April 3, 1995 
(vii) PRIOR APPLICATION DATA 3: 

(A) APPLICATION NUMBER: PCT/US93/09346 

(B) FILING DATE: October 1, 1993 



(vii) PRIOR APPLICATION DAT£, 4: - . . 

(A) APPLICATION NUMBER: 07/958,134 . - 

(B) FILING DATE: October 5, 1992 

(vii) PRIOR APPLICATION DATA 5: 

(A) APPLICATION NUMBER: 08/007,996 

(B) FILING DATE: January 21, 1993 

(viii) ATTORNEY/ AGENT INFORMATION: 

(A) NAME: Jane Massey Licata 

(B) REGISTRATION NUMBER: 32,257 

(C) REFERENCE / DOCKET NUMBER: ISPH-0463 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: (856) 810-1515 

(B) TELEFAX: (856) 810-1454 

(2) INFORMATION FOR SEQ ID NO: 1: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS : Single 

(D) TOPOLOGY: Linear 
(iv) ANTI- SENSE: Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1: 
CTTATATTCC GTCATCGCTC 

(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
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(iv) ANTI-SENSE: Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2:. - 

TCCGTCATCG CTCCTCAGGG ■ 20^ 



(2) INFORMATION FOR SEQ ID NO: 3 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 — « 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS : Single 

(D) TOPOLOGY: Linear 
(iv) ANTI -SENSE : Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

CCACACCGAC GGCGCCC 17 

(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
(iv) ANTI -SENSE: Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 

CCCACACCGA CGGCGCCCA 19 

(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS : Single 

(D) TOPOLOGY: Linear 
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(iv) ANTI-SENSE: Yes -. . . 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5:- 
GCCCACACCG ACGGCGCCCA C 



21 fc 



(2) INFORMATION FOR SEQ ID NO : 6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 23 — - 

(B) TYPE: NucLeic Acid 

(C) STRANDEDNESS : Single 

(D) TOPOLOGY: Linear 
(iv) ANT I- SENSE: Yes 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

TGCCCACACC GACGGCGCCC ACC 23 

(2) INFORMATION FOR SEQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 0 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
(iv) ANTI- SENSE: Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 7: 

TATTCCGTCA TCGCTCCTCA 20 

(2) INFORMATION FOR SEQ ID NO : 8: 

(i) SEQUENCE CHARACTERISTICS: 
CA) LENGTH: 5 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
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(iv) ANTI-SENSE: Yes - . . 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 
CGACG 



5^ 



(2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 — * 

(B) TYPE: Nucleic Acid 
•(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
(iv) ANTI- SENSE: Yes 

(xi) SEQUENCE DESCRIPTION: SEQ. ID NO: 9: 

CCGACGG 7 



(2) INFORMATION FOR SEQ ID NO: 10: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
(iv) ANTI -SENSE: Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

ACCGACGGC 9 

(2) INFORMATION FOR SEQ ID NO: 11: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
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(iv) ANTI- SENSE : Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: - 
CACCGACGGC G 



(2) INFORMATION FOR SEQ ID NO: 12: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 13 — * 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS : Single 

(D) TOPOLOGY: Linear 
(iv) ANTI-SENSE: Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

ACAC CGACGG CGC 13 

(2) INFORMATION FOR SEQ ID NO : 13: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
(iv) ANTI -SENSE: Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 

CACACCGACG GCGCC 15 

(2) INFORMATION FOR SEQ ID NO: 14: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
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(iv) ANTI- SENSE: Yes - " 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14*: 
CCACACCGAC GGCGCC 



16 



(2) INFORMATION FOR SEQ ID NO: 15: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 — « 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS : Single 

(D) TOPOLOGY: Linear 
(iv) ANTI -SENSE: Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 

CACACCGACG GCGCCC 16 

(2) INFORMATION FOR SEQ ID NO: 16: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
(iv) ANTI -SENSE: Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 

CCCACACCGA CGGCGCCC 18 

(2) INFORMATION FOR SEQ ID NO: 17: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS : Single 

(D) TOPOLOGY: Linear 
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(iv) ANTI-SENSE: Yes - . - - 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17- 
CCACACCGAC GGCGCCCA 



18 



(2) INFORMATION FOR SEQ ID NO: 18: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 25 — * 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS : Single 

(D) TOPOLOGY: Linear 
(iv) ANTI- SENSE: Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 

TTGCCCACAC CGACGGCGCC CACCA 2 5 

(2) INFORMATION FOR SEQ ID NO: 19: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
(iv) ANTI-SENSE: Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 

CCACACCGCC GGCGCCC 17 

(2) INFORMATION FOR SEQ ID NO: 20: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
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(iv) ANTI-SENSE: Yes - " 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20 
CTGCCTCCGC CGCCGCGGCC 

(2) INFORMATION FOR SEQ ID NO: 21: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 — * 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS : Single 

(D) TOPOLOGY: Linear 
(iv) ANTI- SENSE: Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 
CAGTGCCTGC GCCGCGCTCG 

(2) INFORMATION FOR SEQ ID NO: 22: 
(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 2 0 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
(iv) ANTI -SENSE: Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 
AGGCCTCTCT CCCGCACCTG 

(2) INFORMATION FOR SEQ ID NO: 23: 
(i) SEQUENCE CHARACTERISTICS; 

(A) LENGTH: 20 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
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(iv) ANTI -SENSE : Yes - . . 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO 
TTCAGTCATT TTCAGCAGGC 

INFORMATION FOR SEQ ID NO: 24: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 — * 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS : Single 

(D) TOPOLOGY: Linear 
(iv) ANTI-SENSE: Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 
TTATATT CAG TCATTTTCAG 

INFORMATION FOR SEQ ID NO: 25: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
(iv) ANTI -SENSE: Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 
CAAGTTTATA TTCAGTCATT 

INFORMATION FOR SEQ ID NO: 26: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 

10 



(iv) ANTI -SENSE : Yes 

<xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2 
GCCTACGCCA CCAGCTCCAA C 

(2) INFORMATION FOR SEQ ID NO: 27: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 — « 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS : Single 

(D) TOPOLOGY: Linear 
(iv) ANTI -SENSE: Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 2\ 
CTACGCCACC AGCTCCA 

(2) INFORMATION FOR SEQ ID NO: 28: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
(iv) ANTI -SENSE: Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28 
GTACTCCTCT TGAC CTGCTG T 

2) INFORMATION FOR SEQ ID NO: 29: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
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(iv) ANTI- SENSE : Yes - - - 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO 
CCTGTAGGAA TCCTCTATTG T 

INFORMATION FOR SEQ ID NO: 30: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 — - 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS : Single 

(D) TOPOLOGY: Linear 
(iv) ANTI -SENSE: Yes 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 
GGTAATGCTA AAACAAATGC 

INFORMATION FOR SEQ ID NO : 31: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
(iv) ANTI -SENSE: Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 
GGAATACTGG CACTTCGAGG 

INFORMATION FOR SEQ ID NO : 32: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 

12 . 



(iv) ANTI- SENSE: Yes 
(xi) SEQUENCE DESCRIPTION: 
TACGCCAACA GCTCC 



SEQ ID NO: 



INFORMATION FOR SEQ ID NO : 33: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 — * 

(B) TYPE: NueLeic Acid 

(C) STRANDEDNESS : Single 

(D) TOPOLOGY: Linear 
(iv) ANTI -SENSE : Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 
TTTTCAGCAG GCCTCTCTCC 

INFORMATION FOR SEQ ID NO : 34: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
(iv) ANTI -SENSE: Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 
TCAGTAATAG CCCCACATGG 

INFORMATION FOR SEQ ID NO : 35: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 . 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
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(iv) ANTI-SENSE: Yes -■ " - 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35~: 
CCGGGTCCTA GAAGCTGCAG 

(2) INFORMATION FOR SEQ ID NO; 36: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 — « 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS : Single 

(D) TOPOLOGY: Linear 
(iv) ANT I -SENSE : Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36: 
TAAATCAGTA AAAGAAACCG 

(2) INFORMATION FOR SEQ ID NO : 37: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
(iv) ANT I -SENSE : Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37: 
GGACACAGTA ACCAGGCGGC 

(2) INFORMATION FOR SEQ ID NO: 38: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
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(iv) ANTI- SENSE: Yes - ' • " 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3 8': 
AACAGAAGCT ACAC CAAGGG 
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(2) INFORMATION FOR SEQ ID NO: 39: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 — ' 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS : Single 

(D) TOPOLOGY: Linear 
(iv) ANTI -SENSE: Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39:. 

CAGACCCATC CATTCCCGTG 2 0 

(2) INFORMATION FOR SEQ ID NO : 40: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
(iv) ANTI -SENSE : Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 40: 

GCCAAGAAAT CAGACCCATC 2 0 

(2) INFORMATION FOR SEQ ID NO: 41: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
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(iv) ANTI-SENSE: Yes - - 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41-: ' 

AGGGGGAAGA TAAAACCGCC 2b 



(2) INFORMATION FOR SEQ ID NO: 42: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 0 — « 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS : Single 

(D) TOPOLOGY: Linear 
(iv) ANTI- SENSE: Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42: 

CGCTTCCATT CTTTCGCCAT 2 0 

(2) INFORMATION FOR SEQ ID NO: 43: 
(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 2 0 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
(iv) ANTI -SENSE: Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 43: 

CCGCACCCAG ACCCGCCCCT 2 0 

(2) INFORMATION FOR SEQ ID NO: 44: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
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(iv) ANTI-SENSE: Yes - 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44*: 
CAGCCCCCAC CAAGGAGCGG 

(2) INFORMATION FOR SEQ ID NO: 45: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 — * 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
(iv) ANT I- SENSE: Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45: 
GTCATTTCAC ACCAGCAAGA 

(2) INFORMATION FOR SEQ ID NO: 46: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
(iv) ANTI -SENSE: Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 46: 
CAGTCATTTC ACACCAGCAA 

(2) INFORMATION FOR SEQ ID NO: 47: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 0 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS:- Single 

(D) TOPOLOGY: Linear 
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(iv) ANTI-SENSE: Yes -■ ■ - 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4T: 
CTCAGTCATT TCACACCAGC 



20 



(2) INFORMATION FOR SEQ ID NO : 48: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 — * 

(B) TYPE: Nuel-eic Acid 

(C) STRANDEDNESS : Single 

(D) TOPOLOGY: Linear 
(iv) ANTI -SENSE: Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 48: 
CGTGGGCTTG TTTTGTATCA 



(2) INFORMATION FOR SEQ ID NO: 49: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
(iv) ANTI -SENSE: Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 49: 
CCATACAACC CTGAGTCCCA 

(2) INFORMATION FOR SEQ ID NO : 50: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
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(iv) ANTI-SENSE: Yes -■ " - ■ 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 5 
CAGACAGCCA AGTGAGGAGG 

INFORMATION FOR SEQ ID NO: 51: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 0 — * 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS : Single 

(D) TOPOLOGY: Linear 
(iv) ANTI- SENSE: Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 51 
CCAGGGCAGA AAAATAACAG 
INFORMATION FOR SEQ ID NO: 52: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 0 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
(iv) ANTI -SENSE: Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 52 
TTTGTGCTGT GGAAGAACCC 
INFORMATION FOR SEQ ID NO: 53: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 0 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
(iv) ANTI -SENSE: Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 53 
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GCTATTAAAT AACAATGCAC- * -20 

(2) INFORMATION FOR SEQ ID NO: 54: - " 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 0 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS : Single 

(D) TOPOLOGY: Lineax - 
(iv) ANTI- SENSE: Ye& 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 54: 

ACTGATCACA GCTATTAAAT 20 
(2) INFORMATION FOR SEQ ID NO: 55: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 

(B) TYPE: Nucleic Acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: Linear 
(iv) ANTI -SENSE: Yes 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 55: 

GCCGAGGTCC ATGTCGTACG C 21 
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